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IV* c Part of a Letter from Mr Antony van Leeuwen- 
hoek, K %> S. concerning green Weeds growing in 
Water, and fane AninrialcuU found about them. 

Delft in Holland, 25 Decemb. 1702. 

I Have often heard the Common People fay, that that 
Green Stuff or Weeds which are obferved to drive upon 
the Water fpring out of the Ground from under the Water. 

I could by no means admit of this Aflertion, for as often 
as I have obferved the faid Green Weeds, I have always 
found that they are produced from the Seeds of the fame 
kind, as ail other Trees and Plants. 

I have always obferved too, that this Green matter does 
not grow in Deep Waters, tho they are fmall and (till $ 
and that wide and (hallow Waters abound therewith, and 
efpecially Motes and Ditches 3 and that the Wind does 
it up harm. 

I have likewife found that the green Weeds in thofe 
Ditches which have but little Water in them, are very 
fmall in comparifon of thofe in larger Waters, and near the 
fides of the Banks where rhey are (hallow, and very little 
motion in them, 

Delfs-haven belongs to our Town and lies about 2 hoars 
diftance from it 3 from that Town, by means of a Sluce, the 
Water of the River Maes with tm flood m Summer time^ is 
brought into our Town 3 and it is as clear as if im River it 
(elf run through the Town* 

With this Water comes in alfo a little of this Green 
Stuff, but fo little that we were half an hour % tithing up 
30 of thofe Weeds and putting them Into an Earthen Pot, 
together with a large quantity of their own Water, for we 
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took them up as deep as we could that we might not hurt 
their Roots* 

I took out feveral of thefe Weeds from the ^ot one by 
one with a Needle very nkely, and put them into a Glafs 
Tube of a fingers breadth filled with Water, and alfo in a 
lefler Tube, and caufecl the Roots of the Weeds to fubfije 
leifurely,. and looking upon the fame with my Microfeope, 
I was (qrpriz'd with the fight of a great many and different 
kinds of Animlatta, of which two forts had long Tayls t 
whereby they feenul faft linkt to the Roots of thole Green 
Weeds, Thefe Ammalcula were in fhape like a Bell, and 
they fo ftirr'd the round Cavity of their Bodies, that they 
put thefmall parts of the Water into fuch a motion, that 
I could not fee thofe Inftruments they ufed to produce the 
faid motion- 

And, tho I faw 20 of thefe Animalcnla together, gently 
moving their long Tayls and out-flretcht Bodies, they con- 
traded their Bodies and Tayls in an inftaut, and then foftly 
extended them again 5 and this kind of motion they con- 
tinued a great while, fo that it was very diverting to ob~ 
fcrve them. I caufed one of thefe Animalcnla to be drawn, 
jufl: as it appeared faften'd to the Roots of the aforefaid Green 
Stuff. 

Fig. 6. a, b,c, rcprcfentsone of thefe Green Weeds of a com- 
mon fize, as it lay upon the Water, and appeared to the 
naked Eye of the Limner. 

Fig. 7. d, e, f, g, (hows you the very fame Weed as it ap- 
pear'd in the Glafs Tube filled with Water, with the Roots 
thereof extended. 

Fig. 8. h, i, k, 1, m, n, o, p, q, r, reprefents a final 1 part of 
the faid Roof, as it appeared to the Painter in the M/crofcrope, 
in whkh Roots were to b^feen the Vcffels with their divi- 
fions, thro the length of the whole Root $ and thefe Roots, 
I imagin, were of no longer ufe, and in a manner withered $ 
they were alfo overgrown with a grc:u ^muy particular long 
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Particles, and moftly with little Figures like Flower?, as 
they are liere reprefented in the 3th Fig* between k and 1. 

The Animalcula which I mentioned above, and Iiken'd to 
little Bells, are to be feen in the fame Figure in i, s, t, and 
n, v, w ^ and I faw above a hundred of thefe Animalcula 
with their Tayls faftrvd to the Root, and living between 
h, i, k, 1, m,biit other Roots had none of thefe. 

In feveral of thefe Roots I obferyed one, and fometimes, 
but feldom two (heaths or cafes faftned in them of feveral 
fees, the biggcft is reprefented by r, x, y, Out of the fame 
(heath appear'da little Creature, the fore- part of whofe Body 
was roundifh, as in x, z, y, and prefently from the fame Ro- 
tundity proceeded 2 little Wheels that had a fwift Gyration, 
as in Fig. 8, a, b,c. The Limner obferving the Rotation of 
the Wheels, which always ran one and the fame way, could 
not be fatisfied with the fight, adding, G, that he could al- 
ways fee fuch a wonderful kind of 3 motion. Thefe fmall 
Wheels were as thick befet with Teeth, like the Wheel of a 
Watch ^ and when thefe Animalcula had for fome time exert- 
ed their circular motion they drew their Wheels into their 
Body, and their Body wholly into their Sheaths, and then 
foon after thruft them out again with the aforefud motion 5 
another while they remain'd as it were (hut up in their Shells, 
and tho I obferved the fame Wheels i;i other Animalcula 
alio, yet their Bodies differed from each other, and the 
(heaths were of a darkifti colour, fo that I could noteafily 
perceive the Animalcula 3 and moreover, they feem'd to be 
compofed of Globules. 

I a Ifo obferved other Sheaths that were feveral degrees 
'fmaller then thofe before mentioned, and they were -as tran- 
fparent as Glafs, (o that one imp^n plainly fee the Animal- 
cula lying within ihenu 

Fig. 8, p. cl, c, t; reprefents die Sheath with the little 
Worm, p, d, f, in it. The fame Figure o, g, h, Ihows you a 
Sheath with half the Body of the fame Animalcula g., b, pro- 
truded 
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traded out of it, and in which, by reafon of its exceeding 
fmallnefs, one could fee the Wheels but now and then, and 
that only when the (aid Body was extended, which would 
foon be compreft or ftirunkup. 

Moreover, I obferved one of thefe AmmalcuU y whofe 
Body wasfometimes long, and fometimes contra£ed$ and 
about the middle of its Body, which I concciv'd to be the 
lower part of its Belly, there was another of the fame kind, 
but fmaller, the Tayl of which feenrid to be faftned to the 
other. I caufed one of thefe Animalcnla (for the lake of its 
wonderful Figure and Generation) to be drawn by my Limner, 
about twice as big as it appeared to the naked Eye, whilft it 
was in the Water, andfaft Hnkt to the Root of theaforefaid 
Green Weeds< 

Fig. 9. a, b, c, d, e, f, g, (how you the Anlmdculum of 
which a is the Tail wherewith it 'fattens itfelf \ c, d, e, re* 
prefents 8 Horns, whereas others that were fmaller had but 
65 'tis drawn as ftretcht out in its whole length, whereas 
when it contrafted itfelf, it was not the 4th part fo long, 
The Horns appeared of fo- wonderful 'a make to our Eyes* 
that it almoft- puzzled the Limner to draw them \ however, 
he drew a fmall part of one Horn, as in fig, 10. k, 1, m. 

In Fig. 9 you may fee an Anlmdenlum b,h, coming out of 
the Body of the bigger, which J*hetwtmno# when I firft per- 
ceived,! thought it might beayoupg Animalcul urn faftned by 
chance to an old one j but ohferving it more narrowly, I faw it 
was a Partus far I could now fee, that whereas this Animalcu* 
Inm (when I firft difcovered it to be) had but 4 very fmall 
Horns, after the -fpace of 16 hours was gi:owii much bigger 
both in Horns and My, and 4 hours after that it forfook 
5!ts Mothers Belly, 

In tHe-diffcovery ef.the.4aid : young Anitndcdmi, I had 
observed on the other fide of the Body of the b%geft -Ani- 
frxiwluM, a -jrO&nd 'Jit. tie knob of Seed that froratkntfto 
^Die^nand; m a few hours grew ft ill bigger* "' as m<$ ig. $» 
feetween g m&% and at laft grew to b* pointed; and in 13 
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or 14 hours was growhfo large, that you might tec 2 Horns- 
upon it. 

In the (pace of 24 hours, thelaft mentioned Ammalculttm 
had acquired 4 Horns, one of which was fmdl, the fecond 
bigger, and the 2 others very large, and ehefc 2 laf£ were 
more ftrongly protruded md contracted than the others* 
Three hours after the little Ammdotlum was got clear of his 
Mother. 

I endeavoured to purfue my difcovcry of the Generation of 
thefe Creatures, and in order thereto wiped off the Green 
Weeds from the Body, that I might make my obfervations 
the better, but the Ammahnlum was not only dead, but 
his Horns and part ot the Body was quite wafted. 

Another Ammdadum that had brought forth two young 
ones, had her Body laden with another fort of little Crea- 
tures, whofe (kipe was flat beneath and round above, and 
which I have obferved in moft Wafers 5 and this laft fort 
were above a thoufand times lefs than the others whom they 
crawl'd upon, and hinderYl to go $ but a much bigger Ani* 
maladum, whofe body was almoftround,tormented one of the 
aforefaid Creatures, not only by running upon its Body, but 
by clinging fo faft to one of its Horns, that whatever effort 
t'other made to be rid of it, (he could not (hake it off her Bo- 
dy, and at laft I found (he had loft one of her Horns in the 
fcuffle. 

That which feem'd very remarkable, and even wonderful 
tome, was that the faid AmmalcuU would fomctimes extend 
their Horns to fo great a length, that looking on them thro 
the Microfcope, you would think they were feveral fathoms 
long- I caus'd the Limner to view the manner ot the extenfi- 
on and contra&ion of the Horns, who was amaz'd as well 
•is I to fee the fame. 

I made hitnalfodefigna fmali part of the Horn fo extend- 
ed as well as he was able, as you may fee in Fig. 11. n, o, p, 
wherein alfo are to be obferved the knotty Protuberances, as 
as in Fig, ic\ k, 1, m. Thefe Protuberances feem to be com- 
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pofcd of 7 round Globules placed together, viz. one in the 
middle, which was more prominent than the reft, and the 
others like a Rofe round about it. 

Now what a number of Veffels and Inftrumcnts are to be 
found in fuch a fmall part of a Horn, as is reprefented in Fig. 
ii. and fiird with Bows and Knots like a Rope that is twift 
ed ; and perhaps every fingle knotty Parade is provided 
with as many Instruments, wherewith to put it into mo- 
tion. 

This Vhrnotmnon put me in mind of the knotted Threads, 
which has employed our Ladies fo many years, and I faid 
with myfelf, if they were to fee fo perfeft and wonderful 
a work of Nature, how would they bewail their lofs of 
time. 

1 obfervedin this Water, or rather in the Green Weeds, 
abundance of ftrange Animalcule fome of which feed upon 
the fame Green Stuff, and to others it ferves inftead of skulk- 
ing holes to hide themfelves from the Fifti, which would 
otherwife devour them. 

To return to the Generation ot the above-mentioned Green 
Weeds ^ I ha vefeveral times obferved, thatmoftof the Roots 
are thickeft at the end, and provided with a great many parts 
that look like Flowers to the Eye, with long Pipes in them, 
which I take to be a gummy excrementitious matter > which 
by overfpreadingthe whole Root, caufes it to dye or wither. 
Now whether this is occafioned by want of nourifliment (the 
Weed being quite fpent) or whether the fame is brought by 
the Wind or Stream in deep Waters,remains to be confider'd, 
asalfo how (hallow thofe Waters muft be where this Green 
Weed can beft grow. 

I have often difle&ed fome of thefe fmall Weeds, which 
had never yet produced any others, and have taken young 
Weeds out of chem, which, were fo very fmall that they 
efcaped my. naked Eye. 

Let us luppofe tint fig. 6. a, b, c, which we call a- Green 
Weedy is compos'd of three entire Weeds, of which that 

part 
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part markt A, we'll call the Mother Plant, from whence pro- 
ceed feveral Roots $ firft the Plant B is immediately pro- 
duced by the faidMbther-Plant, and juynd to it by a ftring 
that as it grows conveys its nouriftu:j<.m to Jt, eiii it be pro- 
vided with Roots of its own ; before the Weed B is arrived 
to its full growth, 'A has brought forth another markt C, 
and that has no Root 5 now if we (houia chiLci one of 
thofe Weeds, even tho they were never Co finall, we (hall 
find young unborn Weeds within them. 

I open'd one of thefe immature -Weeds in the prefence of 
my Limner, and took out fuch an Embryo as is before de- 
fcrib'd, aad placingi it before my Microfcope I made him 
draw it immediately, before that the Moilture of it fliould 
exhale, for if .that ihould happen, the Veffels through which 
it receives its Increafe in Nouriftunent could not eafily be 
defcribed. 

Fig. iv. represents as Weed which I had taken out of ano- 
ther of the bignefs of c, in Fig. 6. this Weed received itf 
nouriQunent by that part markt S, T. Between s, t, inwards 
you may obferve five finall Particles, which I imagine to be 
alfo young Weeds 5 and that part too that lies between s, t, 
outward, is a young Weed as well as the >reft, tho one 
would hardly think id, as it is here reprefented, but that 
change of its figure happen'd by the exhalation of the Moi- 
fiure, for when I put it into the Limners haads it had as 
round and as entire a fhape as this fame Fig. 12. Q, R, S, T. 

This being fo, thofe who a0crt that thefe Green Weeds 
fpring from under the Earth, ought to be aftiam'd of their 
J rejudices, feeing they do proceed from a Seminal Matter as 
well as other Plants. 

That I might yet more fully fatisfy myfelf, I caus'd fbme 
of thefe Weeds to be taken out of a Ditch belonging to a 
•Linnen Bleecher that was in difufe, becaufe no item Water 
could be brought into it. The Ditch was full of thefe Weeds, 
hut. the biggeltof them were much fmaller than the before*! 
mentioa'd, but their Leaves much thicken 
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Having examio'd thefe Weeds, I found, that altlio they 
were arrivx-J to their full growth, they had but two Roots 
which vvcic (eager than the Roots of the firft Weed, and 
when I viewed the fmaller Weeds, I could perceive they had 
a great many, but very fhort Roofs. 

Whilft I was obferving the Iait Weed, I faw with wonder 
a groat number of Animalcula fwimming in Circles thro the 
Water, and fo thick together, that even to the naked Eye 
they feem'd like a Cloud j I never faw any of thcfe little 
Creatures in other Waters, an«l the next day they were all 
gone. 

There was a great many forts of thefe Animalcula, and 
each had their different Motion, and all fo (mall astoefcapc 
our naked Eyes. 

Among thefe, I obferved fome which were much bigger 
than the reft, and were coupled together, in which a&ion 
they lay very ftili on the Gdes of the Glafs, but a bigger fort 
interrupted them -, whilft they were quiet, I could eafily fee 
thofe parts which they ufe in motion, and alfo the motion 
of feveral parts of their Body, which fome would take for 
the Circulation of the Blood; but I rather efteem it the Chile 
in the Guts. Thefe Animalcula were fo big, that one might 
fee them in clear Water and in a Glafs Tube, amongft feve- 
ral of thefe forts I could perceive fome as big as little Sands, 
and as compleatljr formed as our Garden Spiders. 
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